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What we will cover today

* DNA editing
— Phred
* Sequence assembly (Contig building)
— Phrap
— Consed
— CAP3
— DNA Star - commercial software
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— http://www.phrap.org/
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What we will cover today

DNA Sequencing software

DNA sequence assembly

Similarity searching with a DNA sequence
BLAST

You cloned a cDNA

* Isolated mRNA

* Reverse transcribed

* Placed into vector

* Transformed and grew bacteria
* Harvested plasmid

* Sequenced insert
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DNA sequence analysis

* [Is full-length cDNA cloned?

« What are its properties

* What is function of encoded protein?
 Are there family members?

* Is it cloned from other organisms?
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Gene Index Assembly process

ESTs from -
. " Expressed Trasscripts (ET)
GenBank (dbEST) ~ TIGRESTs from GenBank CD§

rempve vector, poly-A, reduce
adaptermitochondrial and redundancy
ribosemal seguence

‘ |_> High stringency pair-wise
comparisons to

build Chesters

AL AL

Each cluster is
assembled to obtain
Tentative Consensas

sequences (TCs)
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=— Phred

» Reads DNA sequencer trace files, calls bases, assigns quality values to
each called base

* http://www.genome.washington.edu/UWGC/analysistools/phred.cfm
(for Phred, Phrap, Consed)

— Phrap
* A program for assembling shotgun DNA sequence data into contig

sequence; provides consensus quality estimates
Consed/Autofinish

* A tool for viewing, editing, and finishing sequence assemblies

— CAP3 Assembly program
* Sequence assembly
* http://genome.cs.mtu.edu/
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- assembly - building contiguous
. sale oty
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* Phil Green

* Genome Sciences, University of
Washington

A A A O A R Y

D00 00000000000000000000000

e http://www.phrap.org

* Provides software and documentation




Phred

 Software reads sequencing trace files
* Calls bases

 Assigns a quality value to each called base
— Correct and incorrect base calls
— Quality values allow sequence trimming

* Works with Amersham Biosciences,
Applied Biosystems, Beckman, LI-COR
Life Sciences instruments
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Which base reads are reliable
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GATCATGAGCTC

80
‘-GCTC TTG T CTCTC TGC TCACAAGTAGBGABACGBTEBCTCAC

M




* Vector sequences must be trimmed from bot
ends
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» Poor quality bases must be edited
* PolyA tail indicates 3’ end
 PolyT tail indicates 3’ end reverse sequence

5’ end
TTTATCATGGCTGCCCCTAGGGGCGAT
GAATGATCGTATGCCAGCTAAAAAAA
AAAATCCGCCG

3’ end

sn\‘\ux‘!\_\_‘\
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From 5’ end:

ATG = methionine - possible start site
TGA=STOP site

AAAAA.. = possible polyA tail
Remaining 3’ sequence may be cloning
vector sequence
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Phrap

Assembling shotgun DNA sequence data

Improves assembly accuracy in presence of
repeats

Provides extensive assembly information
to assist in trouble-shooting assembly
problems

Handles large data sets

Consed

Automatically chooses finishing reads
Speeds up finishing

Integrated with Phrap

DNA editing more efficient
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Products
& Services

Internet
Resources

Educational
Resources

oftware

c
—— quencing S

~

Search || Browse

23 Internet Resources

-3 Bininformatics & Genomics

% &Y Genomics & DNA, Sequence Analysis

Comparative Genomics

DMNA Sequence Analysis
DNA Sequencing Software

Genomic Search Servers

Minority Student
Resources

Bioinformatics
Tools

PEEDE

Human Genome

i u | Opens resource in a 2nd browvwser windaow

Search Internet
Resources —E BASS
[Whitehead Institute for Biomedical Research] A software program for tracking,

B

exfracting, and base calling DNA sequencing gels.
[more infa]

= Chromast.2
[Technelysium] This program displays and prints chromatogram files from ABI
automated DNA sequencers and Staden SCF files, and it allows the user to manipulate

@

the sequences
[mare info]

==Fl DMNATools
[Carlsherg Laboratory] Software for handling and analysis of nuclectide and protein
sequences. This downl@able package also has special functions for EST and SAGE

=

(] welcome tn SWEIC & Interner

Sequence from your cDNA clone

TACAGCGCGTCCCCCTCCGGCGTCGCGCTTCTCGATTCCAAGGGGAATGTTTTT
AAAGGCTCTTACATTGAGTCCGCTGCTTATAACCCCAGCTTGGGACCGCTTCA
GGCCGCCATCGTCGCCTTCATCGCCGGCGGCGGTGGGGATTATGAAGAGATTG
TTGCGGCGGTGTTGGTGGAGAAGGAAGGGGCGGTCATCAAACAGGATCACAC
TGCAAGGTTGCTGCTCCATTCCATAGCGCCACGCTGCCACTTCAACAATTTTCT
TGCTTCTCAATCTC
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DNA sequence assembly

PHRAP

ConSED

CAP3

DNASTAR by Lasergene

— Commercial - http://www.dnastar.com/
Sequencher- commercial automated sequencers

— -http://www.genecodes.com/

— Sequencher protocol

— http://bip.weizmann.ac.il/sequencher/sequencher.html
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cystein protease

GGAGCTCCACCGCGGTGGCGGCCGTTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACCAGAACAGTGG
GAG
GGAGATCCAAAAAGAGAGAGTGGAAAAGATGGCGCGGTTGATCACAGTGGTGTGGTGCGCGGTGGCGGTGCTATTATG

ESGCGGCCGGTGCGTCGTGGGTGGAGGAGGCGGCGAACCCGATACGAATGGTGTCTGGCGTGGAGGCGGAGGTGGTTC
g'?GATCGGGGAGTGCCGGCGTGCGTTGAAGTTTGCTAGGTTCGTGAGCAGGTTCGGGAAGAGTTACCAAAGCGAGGAA
g:TGAAGAGAGGTACGAGATATTCTCGCAGAATCTCAGGT[‘CATCCGCTCCCACAACAAGAAGCGTTTGCCCTATACTC
.(ETCTGTTAATCATTGTGCTGATTGGACTTGGGAGGAGTTCAAAAGACACAGACTAGGAGCTGCCCAAAATTGCTCTGCC
éTCTTAACGGCAACCACAAGCTCACCGATGCTGTTCTTCCTCCAACGAAAGACTGGAGAAAAGAAGGTATAGTGAGTT
E?TAAAGATCAAGGCAGCTGCGGATCATGCTGGACATTCAGCACAACTGGGGCT]'TAGAAGCAGCCTATGCACAAGCA
}EGGAAGAGTATCTCTCTTTCTGAGCAGCAGCTAGTGGACTGTGCTGGCCCTTTCAACAACTI'TGGCTGCCATGGTGGG
;GCCATCACAAGCCTITGAGTACATTAAATACAATGGTGGACTAGAGACAGAGGAAGCATATCCCTACACAGGAAAAG
égTGTCTGCAAA'l'l'CTCAGCTGAAAATGTTGCTGTTCAAGTCCTTGACTCTGTGAATATCACCTTGGGTGCTGAAGATG
:CTAAAACATGCAGTTGCA‘[TTGTTCGGCCAGTTAGTGTGGCC'['[TCAGGTGGTGAATGGGTTCCATTTCTACGAGAAT
gAGTTTTCACTAGTGACACTTGTGGTAGCACTTCCCAGGATGTGAACCATGCCGTTC'[TGCTGTTGGATATGGAGTTGA
:ATGGTGTCCCATATTGGCTCATAAAAAATTCATGGGGAGAAAGCTGGGGTGAAAATGGCTACTTCAAGATGGAATI‘G
giAGAACATGTGTGGTGTTGCAACTTGTGCATCTTATCCAATTGTGGCATAAATTGCATAACAATATGGTCCCTGGTGA
'(IEAC CACCTTGTCATGCTTCAGAGTTTAGAGCGTATTGCTGATGCCAGTATTGATGAATGATGATTAAAGATAAGTGTAA
;GTATGATGAAAATTGCTCCTAGTTGGGTTGGCATGATGTATAAAATAAGCTAGAAGTTGTTGTAAATCACATAAGTAT
A

TTATGGCCTTAATTGTGTGTATCACAGACATAATAACGATCATATATTGATAGTTCATAGTTACATATTGTATTGTATTG
ATGCTCCCGCTTCAAATATCAGTTATAAGATAGCATTGTCTTTGCTACTTTGCACTATGCAACATTATT




’Sequehce Alignmehts
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Why do DNA sequence
alignments?

If your sequence is not full length, then add other
expressed sequence tags (ESTs) to build full-length clone
Can identify mismatches for single nucleotide
polymorphism (SNP) discovery

Provide a measure of relatedness between nucleotide
sequences

Usually protein alignments with other proteins are used to
determining relatedness that allows the drawing of
biological inferences regarding

— Structural relationships

— Functional relationships

— Evolutionary relationships
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Similarity

A quantitative measure
Based on an observable
Usually expressed as percent identity
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Quantifies changes that occur as two sequences diverge
* Substitutions
* Insertions

* Deletions

— Identifies residues crucial for maintaining a protein’s
structure or function

Similarity

» High degrees of similarity might imply

— A common evolutionary history

A Y
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— A possible commonality in biological function




Homology

* Implies an evolutionary relationship
» Hay apply to the relationship

— Between genes separated by the event of
speciation (orthology), ie. orthologous genes

— Between genes separated by the event of

genetic duplication (paralogy), ie. paralogous
genes

—
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* Orthologs

— Sequences are direct descendants of a sequence in a
common ancestor

R L
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— Most likely have similar domain structure, three
dimensional structure, and biological function

 Paralogs

— Related through a gene duplication event

— Provides insight into evolution, ie. adapting a pre-
existing gene product for a new function
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Global Sequence Alignments

Sequence comparison along the entire
length of two sequences being aligned

Best for highly similar sequences of similar
length

As the degree of sequence similarity
declines, global alignment methods tend to
miss relationships

Local Sequence Alignments

Sequence comparison intended to find the most
similar regions in two sequences being aligned

Regions outside the area of local alignment are
excluded

More than one local alignment could be
generated

Best for sequences that share some similarity or
for sequences of different lengths




Scoring Matrices

» Empirical weighting scheme to represent
biology

« DNA only has A, T,G,C
» Protein has amino acids; relatedness

among amino acids; function; charges; side
groups
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MMatnx Structure: Nucleotides
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~ Sequence alignment—
Bu11d1ng a cont1gu0us sequence
contlg 5

-.
=
=
-
-
-
-
-
-
=
E =
-
-
ZE
-
-
g.
i -
-
S

Building a contig

* ESTs must be from the same gene, not a
paralog (gene duplication event)
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» ESTs must be of high quality sequence

* After a contig is constructed, the sequence
should be confirmed by cloning and
sequencing
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EST 1: gagcctatgecgtccgagattacgggcettacaggattcagatt
EST 2: ggacccaagtttcacgtccaatattgtgttgaccatagaaaaaaaaa

EST 3: acgggcttacaggattcagattcatggacccaagtttcacgtc
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EST alignment to make contig

EST 1: gagcctatgecgtecgagattacgggettacaggattcagatt
EST 3: acgggcttacaggattcagattcatggacccaagtttcacgte

EST2: ggacccaagtttcacgtccaatattgtgttgace

atagaaaaaaaaa
Consensus sequence:

gagcctatgegtecgagattacgggettacaggattcagattcatggaccaagttcacgtccaatattgtgttgaccata
gaaaaaaaaa

In this example EST 3 forms a bridge to connect EST 1 and EST 2




DNA STAR EXAMPLE

Making a cbhtig from EST sequénces
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This is your sequence from a clone
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“®1 aactattagg ccttcgtccc tccgtcaage gttacatgat gtaccaacaa ggctgctttg

= ™61 ccggtggceac ggtgcttegt ttggccaaag acctegetga aaacaacaag ggtgetcgeg

121 tgcttgtcgt ttgttctgag atcaccgcag tcacattccg cggcccaact gacacccatc

-181 ttgatagcct tgtgggtcaa gecttgtttg gagatggtge agecgctgte attgttggat
241 cagacccctt accagttgaa aagccttigt ttcagcttat ctggactgcc caaacaatcc

= 301 ttccagacag tgaaggggct attgatggcc accttcgega agttggactc actttccatc

! =361 tcctcaagga tgttcctgga ctcatcicta agaatatiga gaaggccttg gttgaagcect

~=»421 tccaaccctt gggaatctcc gattacaatt ctatcttctg gattgcacac cct
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Step 1:Go to BLAST search
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Step 3: Set constraints and
options

A NCBI Blaal - Microsel| Intermel Explorer
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<Al NCBI Blast - Microsoft Internet Explorer

Fle Edt View Favorites
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Step 4: BLAST!
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Eile Edit Wiew Favorikes Tools

(€] © KNR®

BLASTQ 050 erne nlo
Help

o

- search \E:E/Favurites @ D/,z{v :\f D _J

»

Adress ] hetps ffwwmy.rcbi.nim.nih, gov/BLAST (Blzst. cqi Links
e
|Muuse-wertu show defline and scores. Click to show alignments |
Color Key for Alignnent. Scores
1-25554“.‘”‘.”,‘.‘.‘..‘.W.‘.‘.H.‘..‘.‘.‘..‘.‘..‘..
50 100 150 200 250 300 350 400 450

[I£3

# Internet

2l RID=1107270969-25554-140216536415.BLASTQ1 , - Microsoft Internet Explorer,

Fle Edt View Favortes Tools Help o

(€] =) @ @ \_h pSearch \:::rFavorites @ 2-

Agdressl@ bt v, nebi plm.nih Qo BLAST Blast i v .Go Links >
e

Foore E

Sequences producing significant aligrments: (bitz) Value

@i] 13480075 | gh| BG509422 . 1] 03.y1 Gn-c1074 Glycine max... 938 0.0 h

Gi|37995764 | gh| CFE08553.1| psHED34xJ14f USDA-TFAFS:Expressi... 922 0.0

gi|205813264|gh|BQ297742.1| sac0zald.y2 Gm-clD54 Glycine max... 906 0.0 m

§i|37996212 |gh| CFBO7E01.1| psHEOZSxGOSE USDA-IFAFS:Expressi... s82 0.0 m

gi|15815451 | gh|BIPG7726.1] say75al?.vl Grn-cl0S4 Glycine max... &8z 0.0 m

gi| 37996627 | gh| CFBO0S216.1| psHBEO33xC14f USDA-IFAFS:Expressi... S66 0.0 m

gi|23728449 | gh|BUT62277.1| sarg7d0z.yl Gm-clD74 Glycine max... 864 0.0 m

§i| 37995445 | gh| CFBO07034.1| psHEO19xH14f USDA-IFAFS:Expressi... 793 0.0 m

gi|37995974 | gh| CFA07563.1| psHBO25xO09E USDA-IFAFS:Expressi... 765 0.0 m

gi|15337571 | gh|BI498227.1| sagl7e05.y1 Gm-cl080 Glycine max. .. 763 0.0 m

gi|33390507 | gh| CAB53702.1| B11C05.seq cDML Peking library 1... 723 0.0 m

gi| 16346573 | gh| BI972168.1| sagBfalz.yl Gm-cl084 Glycine max. .. 722 0.0 m

gi|155813550|gh|BI765833.1| saiZff05.yl Gm-clD65 Glycine max... 668 0.0 m

i| 37994482 |gh| CFB06228.1| psHBEOOGxA19f USDA-IFAFS:Expressi... 664 0.0 m

gi|27427571 | gh| CAS39091.1) sav4lgl9. vl Grn-cl0es Glycine max... 564 0.0 m

i| 1993 6478 | gh| BoQOGD: .1] sanlldiz.yl Gm-cl084 Glycine max... 656 0.0 U]

gi|19936194|gh| BQOG0763.1| san37h0S5.yl Gm-clD84 Glycine max... 618 e-176 m

§i| 37994162 |gh| CFB05908.1| psHBEOO1xOO06f USDA-IFAFS:Expressi... 609 e-173 m

gi|19934725|gh|BQO79755.1] sanl7h09.yl Gm-clD84 Glycine max... 603 e-173 m

§i| 5402207 |gb| BEDS7841.1] =n07h0&.y1 Gm-ci0l6 Glycine max c... 609 e-173 m

gi]| 19938183 | gh|BQOS1600. 1] sanztelz.yl Gu-cl0S4 Glycine max... 501 e-171 |!|

§i| 13478388 | gh| BG507884.1| sac8Ze0f.yl Gm-cl072 Glycine max. .. 599 e-170 m

gi|15287475 | gh|BI471369.1| saglSf06.yl Gm-clD80 Glycine max... 595  e-169 m

i| 17400989 | gh| BM177771.1] s=aj65d0l.vl Gm-cl072 Glycine max. .. 569 e-161 E

[£3
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Eile Edit Wiew Favorites Tools Help

oBack M > | Iﬂ Ig _h /.__] Search \_\?::,‘/Favurites ‘E‘} [_-;v :; B - _J &

Address ‘@ http: fusav nchi.nim mih. govientrez/query. Fogiremd=RetrisveBdb=Nuclsotidsedist_uids=134800798dopt=GenBank

v

= Go

Links >

XiEF ¥
SNucleotide

Stucture

Search| MNucleotide

Litnits Previewincex Histary Clipboard

[ Display ] ‘GenEank V| |aHIDf\Ie v

Range: from o [ Reverse complemented strand  Features: [

[1: BG509422. Reports sad13f03.y1 Gm-cl. [g11348007%]

LOCUS BGS09422 473 bp WENA linear  EST 24-JUL-2004
DEFINITION sad13f03.yl Gm-cl074 Glycine max cDNA clone GENOME SYSTEMS CLONE
ID: Gm-cl074-246 5' similar to SW:CHS1 SOYEN P2482Z6 CHALCONE
SYNTHASE 1 ;, mRMA sequence.
ACCESSION  BGSD94z2
VERSION BGS09422.1 GI:13450079
KEYWORDS EST.
SOURCE Glycine max (soybean)
ORGAENISM Glycine max
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophytas: eudicotyledons: core eudicots; rosids
: eurosids I; Fabales; Fabaceae; Papilionoideae; Phaseolese;
Glycine.
REFERENCE 1 (bases 1 to 473)
AUTHORS  Shoemaker,R., Keim,P., Wodkin,L., Erpelding,J., Coryell,V., Khanna
k., Bolla,B., Marra,M., Hillier,L., Kucaba,T., Martin,J., Beck,C.,
Wylie,T., Underwood,K., Steptoe,M., Theising,B., illen,H., Bowers
,¥., Person,B., Swaller,T., Gibbons,M., Pape,D., Harvey,N., Schurk
,R., Ritter,E., Kohn,S., Shin,T., Jackson,Y., Cardenas,M., McCann
,R., Waterston,R. and Wilson,R.
TITLE Public Soybean EST Project
JOURNAL  Unpublished (1959)
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Links
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# Internet

Bl Sequence Viewer v2.0 osoft Internet Explo

File Edt Wiew Favorites Tools Hslp

eBack - Q9 |in] @ h ;7 Search H_;I‘\L‘(Favnrltas (‘} [_:\- :,\; - J

Acdlress [4€] Fetp fwwan ncbl.nim.nih, govientrezfquery Fegiremei=Retrievegalb=hucieotidedlist_uids=1348007%dopt=GenBank
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tissue with Pscudomonas syringse pv. glycinea carzying the
avrE gene (Genetics 141:1597-1604) . Plant tissue (expanded
unifoliate leaves) was collected at 2, 4, 8, 12, 24, 36,
and 53 hrs after inoculation and their whNAE pooled equally
for cDMA construction. The likrary was prepared using the
Stratagens pBluescript II SK(+) library construction kit.
Complementary DHA was synthesized from whME using a primer
consisting of & poly(dT) sequence with an Xhol restriction
site. EcoRI adaptors were ligated to the blunt-ended cDHL
fragments followed by Zhol digestion. The cDNA insert is
protected from Xhol digestion via methylation during first
Strand synthesis. The cDNA fragments were directionally
cloned into the EcoRI-¥hol restriction site of the
pElusscript wector. The ligated cDNA fragments were
transformed into E.coli ElectroMax DH1O0B host cells. Plant
care, inceculations, and library construction were
performed by Steve Clough {Lila Vodkin leb, University of
Illineis)."
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asctattagy cottoghcoo toogtcasge gttacatgat gtaccaacas ggotgobttg
61 coggtggoas ggtgottogt ttggocasay acctcgotga asacascaay ggtgotogeg
121 tgottgtogh ttgttoctgag atcaccgoay boacattccy cggoccasct gacaccoato
181 ttgatagoot tgtgggtoss gocttghitiy gagatgytge agocgotghbc attghbtigoat
241 cagaccoott accagttgea asgoctitght ttcagottat chtggactgoe casacastoo
301 ttoccagacay tgeaggogct attgatggeo accttogoga agttggacte actttooato
361 tooctosagge tghtootgga ctoatctota ageatattga gaaggoottg gttgasgoot
4Z1 toocemcoott gggaatctoo gattacaatt ctatotbctg gattgoacac oot
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Collect sequences into a series of
files so they can be aligned

File 1.

1 aactattagg ccttcgtccc tccgtcaage gttacatgat gtaccaacaa ggctgctttg

61 ccggtggcac ggtgcttcgt ttggccaaag acctcgetga aaacaacaag ggtgctcgeg
121 tgcttgtegt ttgttctgag atcaccgcag tcacattccg cggeccaact gacacceate
181 ttgatagcct tgtgggtcaa gecttgtttg gagatggtge agcecgcetgte attgttggat
241 cagacccctt accagttgaa aagcctttgt ttcagcttat ctggactgcc caaacaatcc
301 ttccagacag tgaaggggct attgatggcc accttcgcga agttggactc actttccatc
361 tcctcaagga tgttcctgga ctcatctcta agaatattga gaaggccttg gttgaagect
421 tccaaccctt gggaatctce gattacaatt ctatcttctg gattgcacac cct
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File 2

1 ggcaatcaag gaatggggtc aacccaagtc caagattacc catctcatct tttgcaccac
61 tagtggtgtc gacatgcctg gtgctgatta tcagctcact aaactattag gecttegtee
121 ctccgtcaag cgttacatga tgtaccaaca aggcetgcttt gccggtggea cggtgcetteg
181 tttggccaaa gacctcgetg aaaacaacaa gggtgctcge gtgcttgteg tttgttctga
241 gatcaccgca gtcacattcc gcggceccaat tgacacccat cttgatagec ttgtgggtca
301 agccttgttt ggagatggtg cagccgcetgt cattgtigga tcagacccct taccagttga
361 aaagcectttg tttcagctta tctggactgc ccaaacaatc cttccagaca gtgaaggggce
421 tattgatggc caccttcgcg aagttggact cactttccat ctcctcaagg atgttcctgg
481 actcatctct aagaatattg agaaggcttt ggttgaagcc ttccaaccct tgggaatctc
541 cgattacaat tctatcttct ggattgcaca ccctggtgga cccgceaattt tggaccaagt
601 tgaggctaag ttaggcttga agcctgaaaa aatggaagct actagacatg tgctcagcga
661 gtatggtaac atgt

File 3

1 tgtggaggta ccaaagttgg gaaaagaggc tgcaactaag gcaatcaagg aatggggtca
61 acccaagtcc aagattaccc atctcatctt tigcaccact agtggtgtcg acatgcctgg
121 tgctgattat cagctcacta aactattagg ccttcgtcce tccgtcaage gttacatgat

181 gtaccaacaa ggctgctttg ccggtggcac ggtgcttcgt ttggccaaag acctcgctga
241 aaacaacaag ggtgctcgcg tgcttgtegt ttgttctgag atcaccgcag tcacattceg
301 cggcccaact gacacccatc ttgatagect tgtgggtcaa gecttgtttg gagatggtge
361 agccgctgtc attgttggat cagacccctt accagttgaa aagcctttgt ttcagcttat

421 ctggactgcc caaacaatcc ttccagacag tgaaggggct attgatggcc accttcgcga
481 agttggactc actttccatc tcctcaagga tgttcctgga ctcatctcta agaatattga

541 gaaggccttg gttgaagcct tcccaccctt gggaatctce gattacaatt ctatcttctg
601
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» Edit sequence

— Allows you to import and edit DNA and
protein sequences
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* Megalign
— Allows you to align DNA and protein
sequences
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<& Untitled Seq #1 : SEQUENCE
Pl [ 0 <] | Position: 471

|||||I|||}P||||I|||?P||||I|||?P||||I|||ﬂP||||I...FF....I...FP
aactattaggecetteogteccctecgtocaagegttacatgatgtaccaacaaggetgetttyg

cecqggtggcacggtgottegtttageocanagacetcgeotgaaaacaacaagggtactegeg

tgcttgtcgtttgttctgagatcaccgoagtcacattccgoggoccaactgacacecate

ttgatagccttgtgggtcaagecttgtttggagatggtgecagecgetgtcattgttggat

cagaccccttaccagttgaaaagectttgtttcagettatctggactgecccaaacaatcce

t+ccagacagtgaaggggetattgatggeccacettegeogaagttggactcactttecate

tcctcaaggatgtteocctggactcatetctaagaatattgagaaggecttggttgaagect

tccoacccttgggootctccgattacaottctatcttctggattgeacac

Created: Tueszday, February 01, 2005 10:45 AM

Unzpecified Seanch

& EditSeq
File Edit Search Speech Features Goodies ‘Windows Met Search Help

soybeanl.seq : SEQUENCE Z E| El

Position: 1

|||||||||}P||||||||?Puu||||||FP||||I|||ﬂP||||||||FP||||I|||FP
huc+u++uggcc++cgfccc+ccg+cuugcg++ucu+gu+g+uccuucuuggc+gc+++g

ccggtggcacggtgcttegtttggoccaaogacctcgeotgaoaacaacaagggtgotcgeg

tgcttgtcgtttgttctgagatcaccgeogtcacattccgeoggeccaactgacacecate

t++gatagecttgtgggtcangeccttgtttggagotggtgcagoccgetgtcattgttggat

cagaccccttaccagttgangagectttgtttcagettatctggactgcccoaacaatcc

t++ccagacagtgaoggggetottgatggeocaccttcgeogaagttggactcactttecate

t+cctcaaggatgttecctggactecatetctaagaatattgagaaggecttggttgoagect

tccoacccttagggaatetecgattacaattetatettectggattgecacacect

Created: Tuesday, February 01, 2005 10:39 AM

Unspecified Search
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<& Untitled Seq #1 : SEQUENCE
=D Position: 1

B

10 20 30 0 50 50 70
L b B by By ben i b0 ||||4]|||| TN FEEE Y EEE T T TN FEa |

Created: Tuesday, February 01, 2005 10:45 AM

%] Unspecified $earch
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Seguence Name [ < Pog =233
|- DS T+ o
Yoa [ Consensus | GCTGATT ATCAGETCACT &4AT ATT AGEICTTE BT I C0GT 0 AARIFTT AL AT GAT 6T 40 0 442 44EHIT GITTT TGECACEET GOTT CETTT G0 CALAGACCT CECT GRAL
. |5 5equences za0 250 zE0 270 zs0 290 200 210 280 220 290 250
GCTGATT ATCAGCT CACT ARACTATT ARGCCTTCGT CCCTCCGT CAARCETT ACAT GATET ACCAACAA TECTTT T: & TECTTCETTT A/AGACCT Thabd
AACTATT &) TTCET T TCAAFCETTACAT GATFTACCAACAA TECTTT T £l TECTTCETTT ARAGACCT Thald
GCTEATT AT CAGCT CACT ARACT ATT AGGCCTTCGT COCT COGT CARGCETT ACAT GAT AT ACCARC AR TECTTT T: £l TECTTCETTT BABGACCT TEAAR
£ GCTGATT ATCAGCT CACT AAACT ATT AGGCCTTCGOCOCTCOGT CAAGCETTACAT GATFT ACC AACAA TECTTT T £l TTCGTTT AAAGACCT TGEALA
i {Boybeans GTGATT AT CAGET CACT AAAT ATT &66CCTTC GO COCTCOGT 0 ARGCETTAC AT GATFT AC L AACAAEGCT GLTTT TEECACEGTGITT CETTTGE0CAAAGACCT CECTRRAL
FARA
4 A K »
< il 5

CAP EST Assembler
Contig Assembly Program

http://bio.ifom-firc.it/ ASSEMBLY/assemble.html
Can use up to 30,000 EST sequences

Fragment maximum is 30,000 bp

Sequences must be in FASTA format
Huang, X. 1992. Genomics 14: 18-25
Huang, X. 1996. Genomics 33: 21-31
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Edit file

* Some DNA and protein alignment software
requires a specific format

* FASTA format
— Header HAS TO start with >’
— A description should follow

— For DNA only five letters A,C,T,G,N allowed

— No numbers
>soybeanl
ATTCCTTAGGATC...
>soybean 2
TCCGTCAGGTGTT...
>soybean3
GGCTATGGCCTAAT...

=
2} The CAP Sequence Assembly Machine - Microsoft Internet Explorer

File Edt Wew Favorktes Tools Hslp

Qe - © - B @ (h pSEarEh ?’[\L(Favw\tes [ 2] ﬁv % )3

Address [ €] http:jbio. Fom-firc ijASSEMBLY assemble. htrl v BHe

B

Links **
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The CAP EST Assembler at IFOM

« Maximum sequence length for each sequence is 30.000 - Maximum numbei
sequences 10.000

« Timeout for interactive assembly is 5 minutes - Maximum uploadable data i
Megabyte

« MAXIMUM FRAGMENT LENGTH IS 30.000 bp - this software is optimized for E
assembly

Enter sequences to assemble below, in FASTA format:

P 1nternet
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File Edt Yiew Favorites Took Help

eEacK © e < @ @ :h psaarch ‘*Favor\tes -@ Bv ..;

Address (] hetpabio. Fomefirc it ASSEMBLY assemble. i v B e

« Maximum sequence length for each sequence is 30.000 - Maximum number of
sequences 10.000

« Timeout for interactive assembly is 5 minutes - Maximum uploadable data is 1
Megabyte

« MAXIMUM FRAGMENT LENGTH IS 30.000 bp - this software is optimized for EST
assembly

Enter sequences to assemble below, in FASTA format:

>Fovheanl

AR OUOYL CAACCCARUL CCARUAT LACCCAlCLCATCT LT LUCacCACtAgIIg e
YACATOCCTOULUCTOattat

CAUCTCACTARACTAL LAYUCCTLCUCCCCICCOICARUCYUL LACAT At graccaaca
aggctgoettLgCeggtggeac

YULUCL Loy LY CaaagaccCUClaaaacaacaa Ut et Cgegrget ooy
trLLgLtCtgagatcaccgeag

TCACArLLCUCUUCCCaAC ACACCCATCILUATAUCCL LUt CaRUCCtLOLLT
ggagatggrgoagoegengre
ALTULLYOAtCAUACCCCILACCAUT LHARaaUCCI LU LLCAUCTLgteLggactye
CoAagacaatCCtTCCagacay

TUAAUOUICT AL LOAtgUacacC LCUCUAAgi LUUTCTCACT L LCCATCTOCLCAAgY
atgrroctggactoatcteca
AgAACATLUAYAAQUCCL LOUL LOAAUCCT LOCAACCo I LUTUAat CLCCUAt LACAAT
TCTATCTLCLUTat LOCacac

cot

>Fovhean

ggCaatcaagyaat gUgUtCaacCCaagiCCaagat LACCCATCICAtCLTLTOCACCA
cragtggrgregacatgoety
UrLYUCTgAttAlCAgCLCACtARACTATLAJUCCLCULCCCLCCgCaagegTLacaty

# Internet
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The Cap Sequence Assembler at [IFOM

Program Cap3 used

Assembly results:

Number of segment pairs = 20; mumber of pairvise comparisons = 10
'+ means given segment; '-' means reverse complement

overlaps Containments No. of Constraints Supporting Overlap

AmAmAEARERETITRRECYT Contig 1 TYRRRETEERRRraesenes
SOYBEAN4+
SOYBEAN1+ is in SOYBEAN4+
SOYBEANS+ iz in SOYBEAN1+
SOYBEAN3+ iz in SOYBEAN4+
SOYBELNZ +

DETAILED DISPLAY OF CONTIGS
AmAmAEARERETITRRECYT Contig 1 TYRRRETEERRRraesenes

SOYBEAN4+ GTCGATGATTAAGAAGCGATACATGTACTTARAC GAAGAGATCCTGARAGAGAATCCGAG

consensus GTCGATGATTAAGAAGCGATACATGTACTTARAC GAAGAGATCCTGARAGAGAATCCGAG

SOYBEAN4+ TGTTTGTGCTTACATGGCACCTTCGTTGGATGC AAGGC AAGACATGGTGGTTGTGGAGET
SOYBEANZ + TGTGGAGET

consensus TGTTTGTGCTTACATGGCACCTTCGTTGGATGC AAGGC AAGACATGGTGGTTGTGGAGET

& ® Inkernet




A ASSENUIET an T UM OULpOr = MICTOSOTL IErME D CXPIoTEr =T
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eEacK © -J E @ \:h psaarch ‘*Favor\tes @ &gv “?\ﬁ <] \_J

Address (€] hetpsjibio.Fom-firc tjeg-binassembly capassemble. i

DETAILED DISPLAY OF CONTIGS
AXRAXTAXTATITNTATNT Conbig 1 FIATATITNTATATNTATAT

SOYBELNS+ GTCGATGATTARGAAGCGATACATGTACTTARACGAAGAGATCCTGARAGAGAATCCGAG

COnSEnsus GTCGATGATTARGAAGCGATACATGTACTTARACGAAGAGATCCTGARAGAGAATCCGAG

SOYBELNS+ TGTTTGTGCTTACATGGCACCTTCGTTGGATGC AAGGC ARGAC ATGGTGGTTGTGGAGGT
SOYBEANI + TGTGGAGGT

COnSEnsus TGTTTGTGCTTACATGGCACCTTCGTTGGATGC AAGGC ARGAC ATGGTGGTTGTGGAGGT

SOYBELNS+ ACCAMAGTTGGGARAAGAGGCTGCARCTAAGGCAATCAAGGRAATGGGGTCARCCCALGTC
SOYBEAN1+ AATGGGGTCARCCCAAGTC
SOYBEANS+ AATGGGGTCARCCCAAGTC
SOYBEANI + ACCAMAGTTGGGARAAGAGGCTGCARCTAAGGCAATCAAGGRAATGGGGTCARCCCALGTC
SOYBELNZ + GGCAATCAAGGAATGGGGTCAACCCAAGTEC

COnSEnsus ACCAMAGTTGGGARAAGAGGCTGCARCTAAGGCAATCAAGGRAATGGGGTCARCCCALGTC

SOYBELNS+ CAAGATTACCCATCTCATCTTTTGCACCACTAGTGGTGTCGACATGCCTGGTGCTGATTA
SOYBEAN1+ CAAGATTACCCATCTCATCTTTTGCACCACTAGTGGTGTCGACATGCCTGGTGCTGATTA
SOYBEANS+ CAAGATTACCCATCTCATCTTTTGCACCACTAGTGGTGTCGACATGCCTGGTGCTGATTA
SOYBEANI + CAAGATTACCCATCTCATCTTTTGCACCACTAGTGGTGTCGACATGCCTGGTGCTGATTA
SOYBELNZ + CAAGATTACCCATCTCATCTTTTGCACCACTAGTGGTGTCGACATGCCTGGTGCTGATTA

COnSEnsus CAAGATTACCCATCTCATCTTTTGCACCACTAGTGGTGTCGACATGCCTGGTGCTGATTA

SOYBELNS+ TCAGCTCACTARACTATTAGGCCTTCGCCCCTCCGTCAAGCGTTACATGATGTACCARCAE
SOYBEAN1+ TCAGCTCACTARACTATTAGGCCTTCGCCCCTCCGTCAAGCGTTACATGATGTACCARCAE
SOYBEANS+ TCAGCTCACTARACTATTAGGCCTTCGCCCCTCCGTCAAGCGTTACATGATGTACCARCAE
SOYBEANI + TCAGCTCACTARACTATTAGGCCTTCGTCCCTCCGTCAAGCGTTACATGATGTACCARCAE

&) B Internet

What we learned today

DNA editing

Phred

Phrap

Consed

DNA Sequencing software

DNA sequence assembly

Similarity searching with a DNA sequence
BLAST
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